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(57) ABSTRACT 

An electronic thermometer includes an automatic activating 
system for automatically con?guring the thermometer 
between an active state (broadly, the thermometer is turned 
on) and a non-active state (broadly, the thermometer is 
turned off). In general the activating system includes a 
solid-state activating sensor, such as a Hall-effect sensor, in 
a housing of the thermometer and a magnet in a probe of the 
thermometer for activating the sensor When the probe is 
received in a probe Well. 
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AUTOMATIC ACTIVATING SYSTEM FOR 
THERMOMETER 

FIELD OF THE INVENTION 

[0001] The present invention generally relates to elec 
tronic thermometers and more particularly to an automatic 
activating system for an electronic thermometer. 

BACKGROUND OF THE INVENTION 

[0002] Electronic thermometers are Widely used in the 
healthcare ?eld for measuring a patient’s body temperature. 
Typical electronic thermometers have a base unit that is held 
in the palm of a hand and a probe With an elongated shaft 
connected to the base. The base unit includes a probe Well 
for holding the probe When the thermometer is not in use. 
Electronic temperature sensors such as thermistors or other 
temperature sensitive elements are contained Within a tip of 
the probe. When the tip is placed, for example, in a patient’s 
mouth, the tip is heated up by the patient’s body and the 
thermistor measures the temperature of the tip. Electronic 
components in the base unit receive input from the sensor 
components to compute the patient’s temperature. The tem 
perature is then typically displayed on a visual output device 
such as a seven segment numerical display device. Typically, 
electronic thermometers are poWered by batteries to make 
the thermometers portable. Since the thermometers are por 
table, Wall mounts or other holders may be included With the 
thermometers to provide places to securely store the ther 
mometers. 

[0003] Electronic thermometers also typically include an 
automatic on/off mechanism to conserve poWer consump 
tion of the batteries. One type of on/off mechanism employs 
an on/off sWitch con?gured so that When the probe is placed 
in the probe Well of the base unit, the thermometer auto 
matically poWers off, and When the probe is removed from 
the base unit, the thermometer automatically poWers on. A 
conventional on/off sWitch may include a true mechanical 
sWitch. The mechanical sWitch is part of a poWer circuit, 
Whereby When the sWitch is open, the thermometer is off, 
and When the sWitch is closed, the thermometer is on. The 
sWitch is located Within the base unit of the thermometer and 
comprises a lever arm that is biased in a ?rst position, 
Whereby the sWitch is closed. When the probe is inserted into 
the base unit, the probe contacts the lever arm and pivots the 
arm to a second position in Which the sWitch opens and 
poWer is shut off from the thermometer. Because the true 
mechanical sWitch involves several moving, mechanical 
parts, the sWitch is prone to Wear and failure. 
[0004] Yet another type of on/off sWitch includes an 
optical sWitch. The thermometer includes a light emitter, 
such as an LED, that emits an infrared light beam that passes 
across a probe Well. When the probe is inserted into the 
probe Well, the light beam is blocked and the light detector 
cannot sense the light. This causes a signal to be sent to a 
microcontroller to turn the thermometer off. When the probe 
is removed, the light beam passes across the probe Well and 
is detected by the light detector, Which creates a signal to the 
microcontroller to turn the thermometer on. A disadvantage 
With the optical sWitch is debris in the probe Well blocking 
the light emitter or the light detector and interfering With the 
ability of the detector to sense the light from the light emitter 
When the probe is removed from the probe Well. Moreover, 
humidity may negatively affect the ability of the light 
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detector to sense the light from the light emitter. The optical 
sWitch is also complex and costly to assembly, in part 
because the light emitter and the light detector must be 
properly aligned in the thermometer. Further still, the optical 
sWitch consumes substantial battery poWer. 

SUMMARY OF THE INVENTION 

[0005] In one embodiment of the present invention, a 
hand-held thermometer generally comprises a probe having 
at least one temperature-sensing component, and a housing 
having a probe Well for removably receiving the probe. A 
solid-state sensor associated With the housing has no moving 
parts. The solid-state sensor and the probe are adapted and 
con?gured so that the solid-state sensor detects a ?rst 
magnetic ?ux density indicative of the probe being seated in 
the probe Well. The thermometer is con?gured to be in a 
non-active state When the sensor detects the ?rst magnetic 
?ux density and is con?gured to be in an active state When 
the sensor detects a second magnetic ?ux density different 
from the ?rst magnetic ?ux density and indicative of the 
probe being removed from the Well. 
[0006] In another aspect of the present invention, a 
method of making an electronic thermometer generally 
comprises assembling a temperature sensing component into 
a probe. A circuit board mounted a microcontroller con?g 
ured can place the thermometer in an active state to acquire 
temperature information from the temperature sensing com 
ponent and place the thermometer in an inactive state. A 
solid-state sensor having no moving parts is mounted on the 
circuit board so that the solid-state sensor and the micro 
controller are in electrical communication With each other. 
The solid-state sensor is capable of detecting a ?rst magnetic 
?ux density indicative of the probe being seated in a probe 
Well and is capable of detecting a second magnetic ?ux 
density different from the ?rst magnetic ?ux density and 
indicative of the probe being removed from the Well. The 
circuit board is assembled With the microcontroller and 
solid-state sensor thereon into a housing of the thermometer. 
The microcontroller and the temperature sensing component 
are operatively interconnected for communication of tem 
perature information from the temperature sensing compo 
nent to the microcontroller. 
[0007] Other features Will be in part apparent and in part 
pointed out hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a perspective of one embodiment of a 
thermometry assembly including a thermometer received in 
a mount; 
[0009] FIG. 2 is the thermometry assembly of FIG. 1 With 
the thermometer exploded from the mount; 
[0010] FIG. 3 is a front elevation of the thermometer; 
[0011] FIG. 4 is a section of the thermometer taken along 
its height; 
[0012] FIG. 5 is a rear perspective of the thermometer With 
a probe exploded from a probe Well; 
[0013] FIG. 6 is a front perspective of the thermometer 
With a carton of probe covers exploded from the thermom 
eter; 
[0014] FIG. 7 is a perspective of the probe of the ther 
mometer; 
[0015] FIG. 8 3 is a fragmentary perspective of the probe 
With parts broken aWay to shoW internal construction; 
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[0016] FIG. 9 is an enlarged, fragmentary section of the 
probe; 
[0017] FIG. 10 is an enlarged, fragmentary side elevation 
of the thermometer received in the mount With the mount in 
section and parts broken aWay from the thermometer to 
shoW internal construction; 
[0018] FIG. 11 is a schematic including circuitry of an 
activating system and an anti-theft system of the thermom 
eter; 
[0019] FIG. 11Ais an enlarged, fragmentary side elevation 
of another embodiment of a thermometer With parts broken 
aWay to shoW internal construction; 
[0020] FIG. 11B is an enlarged fragmentary vieW of the 
internal construction of a probe as de?ned by FIG. 11A; 
[0021] FIG. 12 is a perspective of the mount; 
[0022] FIG. 13 is a front elevation of the mount; 
[0023] FIG. 14 is a vertical section of the mount; and 
[0024] FIG. 15 is a section of the Wall mount taken in a 
plane containing the line 15-15 of FIG. 13, With a thermom 
eter received in the mount and not sectioned. 
[0025] Corresponding reference characters indicate corre 
sponding parts throughout the draWings. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0026] Referring noW to the draWings and in particular to 
FIGS. 1 and 2, a thermometry assembly constructed accord 
ing to the principles of the present invention is generally 
indicated at 10. In general, the thermometry apparatus 
includes a hand-held, electronic thermometer 12 and a 
mount 14 for mounting the thermometer on a Wall or other 
structure (the reference numerals indicating their subjects 
generally). 
[0027] Referring noW also to FIGS. 3 and 4, the electronic 
thermometer 12 comprises a housing, indicated generally at 
16, that is siZed and shaped to be held comfortably in the 
hand. The housing is connected to a probe, generally indi 
cated at 18 (FIG. 5), by a helical cord 20. The probe 18 is 
constructed for contacting the object (e.g., a patient) and 
sending signals representative of the temperature to a micro 
controller 22 (FIG. 4) Which is stored in the housing 16. The 
microcontroller 22 receives the signals from the probe 18 
and uses them to calculate the temperature. The thermometer 
12 may include other device and/or circuitry for performing 
these calculations, and these devices and/or circuitry along 
With the microcontroller 22 broadly constitute a calculating 
device of the thermometer. Logic in the microcontroller 22 
may include a predictive algorithm for rapidly ascertaining 
the ?nal temperature of the patient. The microcontroller 22 
makes the calculated temperature appear on an LCD screen 
24 (FIGS. 1-3) on a front side of the housing 16. Other 
information desirably can appear on the screen 24, as Will be 
appreciated by those of ordinary skill in the art. A control 
panel 26 de?ned by a pair of buttons 28A, 28B for operating 
the thermometer 12 is located directly above the screen 24. 
[0028] Referring to FIGS. 5-7, the housing 16 includes a 
probe Well 30 generally at a back side of the housing 16 that 
can receive a shaft 34 (FIGS. 5 and 7) of the probe 18 into 
the housing for holding the probe and isolating the shaft 
from the environment When not in use. The housing 16 also 
has a receptacle 36 (FIG. 6) that receives a carton C of probe 
covers or another suitable container. In use, a top of the 
carton C is removed, exposing open ends of disposable 
probe covers (not shoWn). The shaft 34 of the probe 18 can 
be inserted into the open end of one of the probe covers and 
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the probe cover can be captured (e.g., snapped into) an 
annular recess 38 (FIGS. 5 and 7) of the probe. The probe 
cover protects the probe shaft 34 from contamination When 
the shaft is inserted, for example, into a patient’s mouth. 
Pushers 40 (FIGS. 5 and 7) located at the junction of a 
handle 42 of the probe 18 With a probe shaft 34 release the 
probe cover from the probe shaft When a button 44 on the 
probe handle 42 is depressed. Other Ways of capturing and 
releasing probe covers may be used Without departing from 
the scope of the present invention. 

[0029] Referring to FIGS. 5 and 7-9, an aluminum tip 46 
at a distal end of the probe shaft 34 is heated by the patient 
and the temperature of the tip is detected, as Will be 
described more fully hereinafter. The probe cover is prefer 
ably made of highly thermally conductive material, at least 
at the portion covering the tip 46, so that the tip can be 
rapidly heated by the patient. Referring noW to FIGS. 8 and 
9, the tip 46 and distal end of the probe shaft 34 are partially 
broken aWay to reveal components used to measure the 
temperature of the tip. A generally tubular separator, gen 
erally indicated at 48, is mounted on the distal end of the 
probe shaft 34 and extends generally into an open bottom of 
the tip 46, but does not engage the tip. An isolator, indicated 
generally at 50, is mounted on the end of the separator 48 
and engages the tip 46 for use in mounting the tip on the 
probe shaft 34. The probe shaft, the tip 46, the separator 48 
and the isolator 50 may be connected together in a suitable 
fashion. A ?ex circuit, generally indicated at 52, includes a 
deformable substrate 54 mounting a tip thermistor 56 
(broadly, a temperature sensing component; FIG. 9), a 
separator thermistor 58 (FIG. 9) and a heating resistor (not 
shoWn). The tip thermistor 56 is in thermal contact With the 
tip 46, and the separator thermistor 58 and heating resistor 
are in thermal contact With the separator 48. It Will be 
appreciated that other electrical components (not shoWn) 
and other arrangements and numbers of components may be 
used Without departing from the scope of the present inven 
tion. 

[0030] The tip thermistor 56 generates a signal that is 
representative of the temperature of the tip 46. The signal is 
transmitted by one or more electrical conductors in the ?ex 
circuit substrate 54 to the circuitry in the housing 16. The 
separator thermistor 58 generates a signal that is represen 
tative of the temperature of the separator 48. The resistor 
heats the separator 48 so that the aluminum tip 46 can reach 
the temperature of the patient more rapidly. Monitoring the 
temperature of the separator 48 With the separator thermistor 
58 alloWs the heating of the resistor to be controlled to best 
effect. For instance, the separator 48 can be initially rapidly 
heated, but then heated intermittently as the separator nears 
or reaches a pre-selected temperature. The function and 
operation of these components are knoWn to those of ordi 
nary skill in the art. 

[0031] Referring to FIGS. 4 and 8-10, the thermometer 12 
includes an automatic activating system for automatically 
con?guring the thermometer betWeen an active state 
(broadly, the thermometer is turned on) and a non-active 
state (broadly, the thermometer is turned off). As used 
herein, the term “active state” means that the thermometer 
12 is operating so that it can take a temperature of a subject. 
Activation of the active state may include automatic poW 
ering up of the thermometer 12, including heating of the tip 
46 of the probe 18 using the resistor, as is knoWn in the art. 
The term “non-active state” means that the thermometer 12 












